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This article reviews the value and limitations of I.P.P.B. as opposed to other treatment methods
available to the respiratory physiotherapist. In the treatment of patients with airways obstruction
IP.P.B. is presented as having a limited role. Alternative measures such as the use of simple nebul-
isation, relaxation therapy and manual methods to remove secretions are described as being prefer-
able to IP.P.B. in most cases. LP.P.B. has some value in the early post-operative care of some patients
undergoing surgery which results in limitation to spontaneous deep breathing post-operatively. How-
ever other methods, notably incentive spirometry should also be considered for these patients. In
the treatment and prevention of respiratory complications associated with neuromuscular and skeletal
disorders I.P.P.B. can playa significant role in counteracting the possible effects of hypoventilation.
IP P.B. should be considered as one method among many which is available to the physiotherapist
to assist in the treatment ofrespiratory complications associated with medical and surgical conditions.
Commonly utilised respiratory therapy tech-
niques include intermittent positive pressure
breathing (I.P.P.B.), various deep breathing
regimes, incentive spirometryl, suction, chest
vibrations and percussion, and coughing man-
oevres.
The role of I.P.P.B. in the treatment of res-
piratory complications associated with both
medical and surgical conditions has been the
subject of many review articles (Ziment, 1973;
Murray, 1974; Fouts and Brashear, 1976; Rau
and Rau, 1977; Kittredge, 1977). In some
situations where I.P.P.B. has been the popular
therapeutic choice in the past, alternative
methods are now being found to be equally
effective, if not preferable. This paper reviews
the value and limitations of I.P.P.B~ and the
indications for using alternative methods~
RESPIRATORY MEDICAL CONDITIONS
LP.P.B. has long been presented as a means
of decreasing the excessive repiratory work
associated with acute airways obstruction.
(Sheldon, 1963).
It has yet to be shown however, that I.P.P.B.
reduces the work of breathing in an acute ex-
acerbation other than through the effects of
bronchodilitation due to the associated drug.
Clinical observation by the author and other
staff physiotherapists at Prince Henry Hospital,
suggests that except in the patients who have
previously become accustomed to LP.P.B .. its
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effect is to increase the work of breathing in
the acute stage since the patient tries to fight
against the im posed breathing control.
I.P.P.B. has also been traditionally assoc-
iated with the delivery of bronchodilators
(Sheldon, 1963). Severe bronchospasm renders
any aerosol method of bronchodilator delivery
relatively ineffective. While I.P.P.B .. appears to
be somewhat more successful than metered
aerosols (Shenfield, 1973; Choo-Kang and
Grant, 1975) it has been shown (Webber 1974;
Smelzer and Barnett, 1973; Loren, 1977) that
simple nebulisers (e.g. Wright) and quiet breath-
ing over some minutes are at least equally as
effective as LP.P.B. in bronchodilator delivery
during acute attacks and in the presence of less
severe bronchospasm. At Sydney's Prince
Henry Hospital, I.P.P.B. has been completely
replaced by simple nebulisers or metered aero-
sols to deliver bronchodilators~
The simple nebulisers have several advantages
over I.P.P.B.: they require minimal patient co-
operation and no prior training (and are there-
fore ideal for young children and breathless or
anxious adults), and the patient can breathe
quietly in a relaxed manner over a longer period
of time. They are inexpensive, simple to oper-
ate and easy to clean and sterilise~
In the acute stage, when a more relaxed
pattern of breathing improves the patient's
feeling of wellbeing and assist recovery, attempts
to reassure and relax the patient combined with
the delivery of bronchodilators by simple nebu-
lisers should be the first choice in treatment
(Pain, 1976) rather than I.P.P.B. According to
1 An incentive spirometer is a device which sets a
target volume of air for the patient to inhale, that is it
provides an incentive for the patient to breathe more
deeply, when performing breathing exercises.
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Miller and Hepper (1974), the only true indi-
cation for tP.P.B. in chronic obstructive lung
disease is to deliver bronchodilators when the
patient is hypoventilating and is unable to use a
nebuliser adequately due to weakness or fatigue.
According to Paivia (1977), aerosol penetration
can be improved by increasing the tidal volume
and by encouraging a slow rate of inspiration in
patients with narrowed airways. Dolovich
(1977) found that I.P.P.B. has the serious dis-
advantage (when used on average settings) of
a high initial flow rate which ponnotes in-
creased impaction of aerosol in the tubing,
pharynx and larynx. This reduces I.P.P.B's
delivery of aerosol to the lung compared to
quiet breathing.
Patients with chronic airways obstruction
often describe symptomatic improvement ass-
ociated with intermittent I.P.P.B. therapy in
interval phases of their disease (Thornton,
1974). Recent studies (Cherniack and Swan-
hill, 1976; Lake and Anthonisen, 1974; Lefcoe
and Carter, 1970) of short-term and long-term
treatment in these patients, however, conclude
that LP.P.B4 fails to produce objective evidence
of benefit in terms of lessening morbidity or
mortality.
Many problems have been associated with
I.P.P.B., such as the risk of pneumothoraces
(Karetzky, 1975), the possibility of increased
broncho..constriction and air tapping (Moore
and Cotton, 1972), wastage of nebulised drugs
(Engel, 1976) and cross-infection (Litsky,
1975: Reinzrz, 1965). This it appears that
I.P.P.B. should be administered with caution in
the presence of airways obstruction.
Most of the possible immediate, short-term
effects of I.P.P.B., such as an increase in minute
volume, a rise in arterial pH, a decrease in
arterial carbon dioxide tension and variable
changes in oxygen concentration, are similar
to those obtained with voluntary hyperventil-
ation (Cherniack, 1974: Lefcoe and Paterson,
1973). Even the symptomatic benefits reported
in long term studies have been called a desire
to please the therapist or a placebo response,
which could be achieved with any form of
treatment. In view of the possible hazards
of I.P.P.B. and the lack of conclusive evidence
of its value, the present trend is to limit the use
of LP.P.B. for these patients and rather to
promote a comprehensive treatment prog..
ramme including physiotherapy techniques to
facilitate sputum removal and avoid retention,
relaxation therapy, patient education and a
graduated exercise programme (Kolaczkowshi,
1977; Parker, 1977; Hodgkin, 1975), based on
continuing assessment of the patient's response
and physical capacity.
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There is some support for the use of I.P.P.BM
in a few instances, notably in cases of severe
emphyseme (Brinbaum, 1966), where the
oxygen consumption by respiratory muscles
may be very high. Here I.P.P.B. may provide
a partial and temporary respite from the
patient's own inefficient respiratory efforts, but
he must be co-operative and relaxed.
In chronic lung diseases where sputum reten-
tion is a potential or actual probeIm, LP.P.B.
has been suggested as a method for loosening
retained secretions (Webber, 1976). There is no
data to support this approach; further study of
mucociliary clearance has been recommended
(From the Conference on the Scientific Basis
of Respiratory Therapy 1974). Where I.P.P.B.
can assist in the removal of secretions there are
other more effective methods of chest physio-
therapy to do this (Petty and Guthrie, 1971)
including postural drainage, chest percussion
and assisted coughing manoeuvres.
SURGICAL CONDITIONS
Apart from the treatment of patients with
airways disease, the most frequent use of
I.P.P~B. has been to assist in the pre and post-
operative treatment of patients with surgical
conditions. Its value here is also questioned.
Bartlett (1973) examined physiological
changes which occur post-operatively in order
to determine the most effective means of
therapy to counteract the development of post-
operative complications. He states that changes
in lung volumes, mechanics and gas exchange
occuring post-operatively, are usually maximal
48 to 72 hours after operation and revert to
normal within seven days. The severity and dur-
ation of these effects depends on the duration
of anaesthesia and the magnitude of the surgery.
Characteristically, in adverse circumstances,
there is gradual and progressive alveolar collapse
which predisposes to regional atelectasis and
sputum retention, and which tends to produce
a lowering of arterial oxygen tension. The situ-
ation may be aggravated by pain and immob-
ility both of which are common post-operatively.
Bartlett concludes that, since this disordered
physiology most likely arises from a reduction
in tidal volume (normally 400-500 ml) and
from impairment of the normal sigh mechanism
(periodic inspirations close to total lung capac-
ity), therapy aimed at counteracting the devel-
opment of post-operative complications should
be directed to ensuring periodic full lung infla-
tions. This is most easily achieved by encour-
aging the patient to take maximal deep breaths
every half hour or so.
Several methods of facilitating deep breaths
have been proposed, including I.P.P.B. However,
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recent studies (Cottrell and Siker, 1973; Baxter
and Levine, 1969: Meyers, 1975; Bynum 1976)
agree that the incidence of post-operative
respiratory complications (notably atelectasis,
pneumonitis and arterial hypoxia), are not sig-
nificantly decreased by using LP.P.B. compared
to spontaneous deep breaths of equal tidal
volume in either the pre-operative or post-
operative periods. Verbally encouraged deep
breathing and incentive spirometry have both
been shown to be better than, or at least as
effective as I.P.P.B. in the prophylaxis of post-
operative respiratory complications (McConnell,
1974; Van de Water, 1972; Potter, 1977:).
It is interesting to note that Collart and
Brenneman (1971) described a number of ways
of improving the effectiveness of several methods
of deep breathing (including LP.P.B.). These
included: pre-operative explanation and train-
ing, prior use of pain medication, correct posit-
ioning of the patient to allow unrestricted chest
expansion, adequate measurement of tidal
volume with encouragement to achieve maxi-
mal expansion, wound support during coughing,
and continuing assessment of the presence and
clearance of secretions.
With more convenient and inexpensive treat-
ment methods available, LP.P.B., especially
when restricted to four-hourly use, has a
limited role to play in post-operative chest
physiotherapy. It may be useful in the critical
period of 48 - 72 hours post-operation when
the patient is unable to co-operate fully, due to
severe pain, impaired level of consciousness or
for other reasons. LP~P.B. has been shown to
increase vital capacity (Cheney, 1974) and
inspiratory capacity (Powers and Morrison,
I 978), in patients recovering from painful
thoractic and upper abdominal surgery, espec-
ially in the first two post-surgical days. It may
be helpful in these situations as part of the
overall therapeutic routine in providing periodic
large inflations or sighs. At Prince Henry
Hospital LP.P.B. is used to assist deep breathing
in the early period following open-heart surgery.
NEUROMUSCULAR DISORDERS
I.P.P.D. continues to have a recognised role
in the prevention and treatment of respiratory
complications which may be associated with
neuro-muscular disorders (such as poliomyel-
itis and quadriplegia) and skeletal disorders
(such as Kyphoscoliosis). I.P.P.B. may assist
by providing periodic deep inflations to replace
the impaired sigh mechanism and thus mini-
mise reduction in compliance, but other methods
of treatment are available for these patients
(such as chest compression, chest clearance
manoeuvres, periodic use of bag and mask,
external respirators, "frog breathing" and
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rocking beds, and these may be preferable.
(Lane, 1974).
CONCLUSION
There are many forms of physiotherapy
available to assist in the treatment of medical
and surgical chest conditions. These include
manual methods of sputum removal, incentive
spirometry, spontaneous deep breathing and
I.P.P.H., each method havmg both advantages
and limitations. The effectiveness of any ther-
apy including I.P.P.B. will depend upon the
correct selection and efficient application of
that therapy (Noehren, 1970; Yanda, 1974).
I.P.. P.B. should be regarded as one method
among many which may assist in the treatment
of respiratory conditions. It can be valuable in
counteracting hypoventilation due to neuro-
muscular disorders, but in many conditions,
such as chronic airways disease, the role of
I.P.P.B. appears limited~
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